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ABSTRACT

Introduction. We present our experience with the use
of semirigid ureteroscopy for the treatment of ureteric
stones in children less than or equal to 6 years of age.
Material and methods. The records of 21 children

(12 female, 9 male) with an average age of 4.7 years
(range 8 months to 6 years) treated with semirigid
ureteroscopy between June 2006 and July 2010 were
reviewed. In 13 ureteral units 7Fr semirigid ureteros-
copy was carried out in a retrograde manner to treat
stone disease, while an adult ureteroscope (9.5 fr) was
used in the remaining patients. Stones were located

in the upper ureter in 2 cases, middle ureter in 2 cases,
and lower ureter in 17 cases. Ureteral dilation was not
required in all patients.

Results. Stone size varied from 4 to 13 mm (mean

6 mm). The management of stones in 18 (90.7%) chil-
dren was straightforward and a single ureteroscopy was
required to clear the ureters. In 2 (6.2%) children, repeat
ureteroscopy was undertaken to render the ureters stone
free, and in 1 child (3.19%) it was not possible to remove
the stone. Stones were fragmented with pneumatic lith-
otripsy in 12 cases and stones were removed mechani-
cally without fragmentation in the remaining 9 cases.
Intraoperative complications occurred in 2 (9.3%)
children and included extravasation (1 patient), which
was managed with ureteral stenting and stone upward
migration (1 patient). Early postoperative complications
included pyelonephritis (1 patient). Mean follow-up was
6.4 (3-36) months. Incidence of stricture at the site of
stone impaction was not detected in any patients. None
of the patients managed without a post-operative stent
required subsequent intervention.

Conclusions. In the hands of an experienced surgeon,
ureteroscopy in young children can be a safe and
efficient treatment for ureteral stones that can be per-
formed without ureteral dilation. Routine ureteral stent-
ing is not a requirement when the procedure is relatively
atraumatic. Further studies and longer follow-up are
necessary to determine the success of this technique.
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INTRODUCTION

The endoscopic treatment of renal and ureteral calculi in the
pediatric population has generally been considered challenging
and, therefore, reserved as a salvage treatment option of last re-
sort. The refinement of miniaturized ureteroscopes and ancillary
instruments has led to the application of ureteroscopy in children

in cases in which shock wave lithotripsy (SWL) would have tra-
ditionally been considered the first-line therapy. We reviewed our
experience with ureteroscopic lithotripsy in patients aged 6 years
of age and younger from 2006 to 2010.

MATERIAL AND METHODS

We retrospectively reviewed the records of all patients younger
than 6 years old who underwent ureteroscopic intervention with
semirigid ureteroscopy at Urology Department, University of Alex-
andria between June 2006 and July 2010. Patient characteristics
were recorded, including date of surgery, age, sex, stone size, lo-
cation, presenting symptoms, ureteroscopy technique, duration of
surgery, the result of surgery, complication, postureteroscopy ure-
teral stenting, follow-up duration, and final imaging.

Technique of ureteroscopy

All ureteroscopic procedures were performed by 1 surgeon. Un-
der general anesthesia, patient was placed in the lithotomy position.
Routine prophylactic antibiotics were administered, all procedures
were viewed using a video camera rather than directly through the
eyepiece. Fluoroscopic monitoring was made available.

All patients underwent initial cystoscopy to place a safety or
working guide wire. After the guide wire was successfully located
beyond the stone and into the proximal ureter or collecting system,
ureteroscopy was performed with a 6.9 F Storz rigid miniscope (13
procedures), or a 9.5F Wolf rigid ureteroscope (in 9 patients) with a
safety wire in place.

The ureteroscope was introduced into urethra, avoiding dam-
age to the penile urethra. Ureterovesical junction (UVJ) dilatation
was omitted in all cases. We used a controlled pressurized irrigation
device for entry past the UVJ, guided by the safety guidewire, and
fine oscillating movements to direct the tip of the ureteroscope into
the lumen of the ureter. The ureteroscope was advanced through
the ureter with fine movements of the surgeon's hand. The stones
were fragmented into several small extractable pieces using pneu-
matic lithoclast. Most of the fragments were extracted using stone
grasping forceps or a 3Fr Sequra basket. When the procedure was
finished, the guide wire was removed and a urethral catheter was
usually unnecessary. A stent was avoided whenever possible. The
decision to place a stent postoperatively was based on the dura-
tion of the procedure and degree of ureteral trauma. All extracted
calculi were sent for analysis and additional medical therapy was
provided when appropriate.

RESULTS

A total of 21 children (14 boys, 7 girls) with an average age of
4.7 years (range 8 month to 6 years) were treated with semirigid
ureteroscopy. Stone size varied from 4 to 13 mm (mean 6 mm). Of
the 21 stones treated, 16, 2, and 2 of the stones were located in
the distal ureter, mid ureter, and proximal ureter, respectively. Two
patients had previously undergone unsuccessful SWL.

All patients underwent screening for the presence of anatomic
and metabolic risk factors. Of the 21 patients, metabolic abnormali-
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ties were identified in 10 (47 %) patients. Only 1 patient had an
anatomic abnormality - a ureterocele containing a 7-mm distal
ureteral calculus. Of the 21 patients, 18 had one stone, 2 had two
stones, and 1 had three stones treated. The stones were on the left
side in 6 patients and on the right side in 15 patients. None of the
patients had bilateral stones.

Ureteral dilation was omitted in all patients. The average oper-
ating time was 42.8 minutes (range 25 to 110). In 8 patients, stones
were removed mechanically without fragmentation. A pneumatic
lithotripter was used in 20 cases.

Ureteral stents were placed postoperatively in 3 (14.2%) of the
21 patients. The decision to omit stent placement was encouraged
by the fact the no balloon dilation was needed in any cases with
the ease of ureteral access in the absence of ureteral edema and
trauma. In those who needed stent placement, one case had intra-
operative extravasation and the other two for concerns regarding
ureteral edema and stone impaction.

The stone-free rate was assessed radiologically in all patients
in the immediate postoperative period. Single ureteroscopy was re-
quired to clear the ureters in 18 patients with overall success rate
of 90.7 %, 2 patients with a >10 mm distal ureteral calculus re-
quired repeated treatment with ureteroscopy to render the ureters
stone free, and in 1 child it was not possible to remove the stone
due to failure to access. The stones were retrieved for analysis in
20 patients.

In two patients, intraoperative complications occurred - uri-
nary extravasation, which was managed with ureteral stenting
in one patient, and stone upward migration in another case. One
patient developed pyelonephritis within 48 hours of ureteroscopy
despite negative preoperative urine cultures and prophylactic an-
tibiotics and was successfully treated with intravenous antibiotics.
Mean follow-up was 6.4 (3-36) months. No incidence of stricture
at site of stone impaction was detected in any patients. None of
the patients managed without a post-operative stent required sub-
sequent intervention. Ultrasonography showed no sign of any re-
sidual stone or hydroureteronephrosis.

DISCUSSION

In the pediatric patient with a symptomatic ureteral stone, SWL
has been the preferred first-line therapy, given its minimally inva-
sive nature, since its adoption into clinical practice [1-3]. Although
concerns have been expressed about the long-term effects of SWL
on developing kidneys, including the risk of hyperoxaluria, renal
scarring, hypertension, and subsequent chronic renal failure, they
have not been substantiated by most long-term studies of cohorts
of pediatric patients [4-9].

Although SWL offers the patient the least invasive modality,
it does have some inherent drawbacks. The success of the proce-
dure has varied results, with some large series reporting stone-
free rates of between 60% and 87% and retreatment rates of
0% to 36% [10-14]. Most children require general anesthesia for
SWL, which means that if SWL fails, the child will again be ex-
posed to general anesthesia to undergo a salvage endourologic
procedure. Large stones, cystine stones, radiolucent stones, and
calculi situated over the bony pelvis are not suitable for treatment
with SWL.

An identifiable metabolic abnormality was present in nearly
47% of the children in our series. The true prevalence in our series
was probably greater owing to the false-negative rate associated
with the difficulties of performing a metabolic evaluation in young
children, especially when they are still in diapers. It is, however,
crucial to know whether a metabolic cause for stone disease exists,
both in terms of prevention and primary treatment.

Pediatric ureteroscopy requires smaller diameter endoscopes
together with lithotripsy modalities that can be passed down small
working channels. In our series, all patients were treated with
pneumatic lithotripsy, which had great efficacy and safety margin
in terms of mucosal injury.

Of the 21 patients, 18 (90.7%) achieved stone-free status.
These results compare very favorably with the stone-free rates
reported in published studies to date for SWL [10-15]. A review of
other series of pediatric ureteroscopy revealed a stone-free rate
after one procedure of between 77% and 100% [16-22]. As in our
series, most of these patients' stones were located in the distal
ureter.

In children, it has been suggested that dilating the ureteral
opening may predispose to both vesicoureteral reflux and ureteral
stricture [22]. It also usually means that a stent will be needed
postoperatively until the edema has subsided. In our series, no case
needed balloon dilation thanks to the advent of smaller endoscopic
equipment along with a vast array of accessory tools, such as stone
baskets and laser fibers.

Stent placement in children leads to discomfort (the "stent
syndrome” of frequency, urgency, lumbar, and flank pain) and
will necessitate repeated anesthesia for removal unless, as
Schuester and coworkers suggested, an external stent string is
used, which allows uneventful outpatient removal of the stent
[22]. They also stated that they were able to confidently avoid
a stent if the procedure took less than 90 minutes and minimal
trauma was present at the stone site or in the ureter or kidney.
At our institution we tend to agree with their recommendations.
We will stent the ureter if ureteral trauma is present, if the stone
has been impacted, or if we have balloon dilated the ureteral
orifice.

Of the 21 patients in this study, 3 (14.2 %) received a ureteral
stent, which was consistent with many reports in the literature.
Kurzrock et al. [20] only placed the stent in 29% of their patients for
the following reasons: hydronephrosis, edema of the ureteral ori-
fice, and a large stone burden. Shroff and Watson reported stenting
inonly 4 of 13 patients, but were not explicit about the criteria used
to avoid stenting [17]. Some investigators have stated that despite
their smaller anatomy, children are able to pass stones more readily
than adults [24, 25].

Major morbidities associated with pediatric ureteroscopy are
rare. Placing a safety wire when using the semirigid ureteroscope
is necessary to maintain access to the upper urinary tract. Few
intraoperative complications occurred in our series - one case of
ureteral perforation with urinary extravasation (4.7%) and another
case of stone upward migration during pneumatic lithotripsy. The
rate of ureteral perforation in the cases reported in published stud-
ies was 5% of pediatric ureteroscopy procedures, a rate similar to
that seen in adults.

Our study had the usual drawbacks of a retrospective review
in terms of selection bias, lack of prospective data, and limited
follow-up information. Because our institution is a tertiary referral
center, we expect to see patients treated at our institution return
with post-treatment problems, such as complications or residual
calculi.

CONCLUSION

In the hands of an experienced surgeon, ureteroscopy in young
children can be a safe and efficient treatment for ureteral stones
that can be performed without ureteral dilation. Routine ureter-
al stenting is not a requirement when the procedure is relatively
atraumatic. Further studies and longer follow-up are necessary to
determine the success of this technique.

CENTRAL EUROPEAN JOURNAL OF UROLOGY 2012/65/1



IBRAHIM MOKHLESS, ESSAM MARZOUK, ALAA EL-DIN THABET, MOHAMED YOUSSIF, AHMED FAHMY

REFERENCES

CENTRAL EUROPEAN JOURNAL OF UROLOGY 2012/65/1

. Gearhart JP, Herzberg GZ, Jeffs RD: Childhood urolithiasis: experiences and

advances. Pediatrics 1991; 87: 445-450.

. Milliner DS, and Murphy ME: Urolithiasis in pediatric patients. Mayo Clin

Proc 1993; 68: 241-248.

. Lim DJ, Walker RD IlI, Ellsworth PI, et al: Treatment of pediatric urolithiasis

between 1984 and 1994. ) Urol 1996; 156 (2 Pt 2): 702-705.

. Boddy SAM, Duffy PG, and Barrat TM: Hyperoxaluria and renal calculi in

children: the role of extracorporeal shockwave lithotripsy? J R Soc Med
1988; 81: 604-605.

. Lingeman JE, and Kulb TB: Hypertension following ESWL. J Urol 1987; 137:

142A.

. Thomas R, Frentz JM, Harmon E, et al: Effect of extracorporeal shockwave

lithotripsy on renal function and body height in pediatric patients. J Urol
1992; 148 (3 Pt 2): 1064-1066.

. Lottmann HB, Archambaud F, Helial B, et al: 99m- Technetium-dimercapto-

succinic acid renal scan in the evaluation of potential long term renal
parenchymal damage associated with extracorporeal shock wave lithotripsy.
J'Urol 1988; 159: 521-524.

. Frick J, Sarica K, Kohle R, et al: Long-term follow-up after extracorporeal

shock wave lithotripsy in children. Eur Urol 1991; 19: 225-229.

. Kroovand RL, Harrison LM, and McCullough DL: Extracorporeal shockwave

lithotripsy in children. J Urol 1987; 138 (4 Pt 2): 1106-1108.

Al Busaidy SS, Prem AR, Medhat M, et al: Pediatric ureteric calculi: efficacy
of primary in situ extracorporeal shockwave lithotripsy. BJU Int 1988; 82:
90-96.

. Cass AS: Comparison of first generation (Dornier HM3) and second-gen-

eration (Medstone STS) lithotriptors: treatment results with 145 renal and
ureteral calculi in children. J Endourol 1996; 10: 493-499.

. Thornhill JA, Moran K, Moomey EE, et al: Extracorporeal shockwave lithot-

ripsy monotherapy for paediatric urinary tract calculi. BJU Int 1990; 65:
638-640.

. Marberger M, Turk C, and Steikogler I: Piezoelectric extracorporeal shock-

wave lithotripsy in children. J Urol 1989; 142 (2 Pt 1): 349-352.

. Tan AH, Al-Omar M, Watterson JD, et al: Results of shockwave lithotripsy for

pediatric urolithiasis. J Endourol 2004; 18: 527-530.

. Bagley D, and Erhard M: Use of the holmium laser in the upper urinary tract.

Tech Urol 1995; 1: 25-30.

20.

21.

22.

23.

24.

25.

. Smith DP, Jerkins GR, and Noe HN: Urethroscopy in small neonates with

posterior urethral valves and ureteroscopy in children with ureteral calculi.
Urology 1996; 47: 908-910.

. Shroff S, and Watson GM: Experience with ureteroscopy in children. BJU Int

1995; 75: 395-400.

. Thomas R, Ortenberg J, Lee BR, et al: Safety and efficacy of pediatric

ureteroscopy for management of calculous disease. J Urol 1993; 149:
1082-1084.

. Van Savage JG, Palanca LG, Andersen RD, et al: Treatment of ureteral stones

in children: similarities of the American Urological Association guidelines in
adults. J Urol 2000; 164 (3 Pt 2): 1089-1093.

Kurzrock EA, Huffman JL, Hardy BE, et al: Endoscopic treatment of pediatric
urolithiasis. J Pediatr Surg 1996; 31: 1413-1416.

Al Busaidy SS, Prem AR, and Medhat M: Pediatric ureteroscopy for ureteric
calculi: a 4-year experience. Br J Urol 1997; 80: 797-801.

Schuester TG, Russell KY, Bloom DA, et al: Ureteroscopy for the treatment of
urolithiasis in children. J Urol 2002; 167: 1813-1816.

Jayanthi VR, Arnold PM, and Koff SA: Strategies for managing upper tract
calculi in young children. J Urol 1999; 162 (3 Pt 2): 1234-1237.

Landau E, Gofrit O, Shapiro A, et al: Extracorporeal shock wave lithotripsy
is highly effective for ureteral calculi in children. ) Urol 2001; 165 (6 Pt 2):
2316-2319.

Al Busaidy S, Prem A, and Medhat M: Pediatric staghorn calculi: the role of
extracorporeal shock wave lithotripsy monotherapy with special reference
to ureteral stenting. J Urol 2003; 169: 629-633.

Correspondence

Ahmed Fahmy

University of Alexandria

Faculty of Medicine

Department of Urology

31 3112 Alexandria, Egypt

400 Parnassus Avenue, Suite A610
phone: +02 010 095 80 525
drahmedfahmy@yahoo.com




